Scarcity of quality feed is a major constraint concerning livestock productivity with recalcitrant 37 lignin hindering utilization of crop residues as quality animal feed. Degradation of lignin in 38 nature is contributed by white-rot fungi through their enriched ligninolytic system. Versatile
6 solid media confirmed their phenolic oxidation ability. The strains with positive reactions to the 126 above analysis were selected for the screening of Versatile Peroxidase production. 127 Subsequently, agar plates supplemented with 100µM Reactive Black 5, an azo dye were 128 observed for oxidative decolouration. The plates were inoculated with 4mm mycelial plug from 129 freshly grown culture and observed at regular intervals for halo of decolorization. Reactive Black 130 5 is a heavily recalcitrant double azo dye possessing high redox potential and hence chosen for 131 the present study. Decolorization of sulfonphthaleine dyes Bromophenol blue, Bromothymol 132 blue, Bromocresol green were studied by supplementing liquid culture medium with 0.01% of 133 the corresponding dye (8).
134
Culture Conditions 135 The basal medium for cultivation comprised per liter Glucose 10 g, NH 4 H 2 PO 4 2 g Yeast extract 136 2 g and trace element solution 1 ml. Trace elements include MgSO 4 3 g/L, CuSO 4 0.005 g/L, 137 ZnSO 4 0.1 g/L, FeSO 4 0.1 g/L, CaCl 2 0.05 g/L. Fungal cultures pre-grown in glucose-ammonium 138 medium were used as inocula. Prior to inoculation, the cells were homogenized and added to the 139 production medium. Flasks were maintained under continuous agitation of 120 rpm. Solid state 140 fermentation was implemented using pre-treated poplar wood chips moistened with basal 141 medium (9). 250 ml Erlenmeyer flask containing 5 g of pre-treated wood chips layered with 25 142 ml basal medium was inoculated with homogenized mycelia from freshly grown culture. 143 Cultures were incubated at 28ºC in dark. Enzyme analysis was performed using extracellular Decolorization studies 150 To ascertain the rate of degradation of the azo dye Reactive Black 5, liquid medium 151 supplemented with 100 µM dye was inoculated with 4 mm mycelial plug from freshly grown 152 culture and monitored for decolorization spectrophotometrically at the absorbance maxima of the 153 dye once in 24 hours. Flasks were incubated at 28ºC under continuous agitation at 120 rpm. Un-154 inoculated flask supplemented with dye served as control. Decolorization efficiency was 155 assessed as % decolorization using the below equation Where C 0 is the initial concentration of the dye and C t is concentration of the dye at t hours. All 158 experiments were performed in triplicates.
159

Analytical Measurements
160
Laccase activity was estimated by the oxidation of 1.6 mM ABTS in 100 mM sodium acetate 161 buffer (pH 4.5) at 420 nm ( 420 36000 M -1 cm -1 ) (10). Oxidation of ABTS by peroxidases was 162 corrected by subtracting the activity in presence of 0.5µg/ml Catalase. Lignin Peroxidase activity 163 was measured by monitoring the oxidation of 2 mM Veratryl alcohol in 100 mM sodium tartrate 164 buffer pH 3. The formation of veratrylaldehyde was measured at 310 nm ( 310 =9300M -1 cm -1 ).
165
Manganese peroxidase activity was deduced from the formation of Mn 3+ malonate at 270 nm.
166
The assay mixture consisted 0.5 mM MnSO 4 and 100 mM malonate buffer pH 4.5 and the 167 reaction was initiated with 0.1 mM H 2 O 2 . Oxidation of RB5 was determined in 100 mM sodium 168 8 tartrate buffer pH 3 with 10 µM of RB5. The reaction was initiated by addition of 0.1 mM H 2 O 2 169 and monitored through decrease in absorbance at 598 nm ( 598 24000 M -1 cm -1 ). Oxidation of 2, 170 6 dimethoxyphenol (DMP) was determined at 468 nm in a reaction mixture containing 0.1 mM 171 DMP, 100 mM sodium tartrate buffer pH 3 and 0.1 mM H 2 O 2 . One unit of enzyme is defined as 172 the amount of enzyme that transforms 1 µmol of substrate or that forms 1 µmol of product per 173 minute. Absorbance measurements were carried out in Shimadzu UV 1800 spectrophotometer.
174
Reducing sugars were estimated by Dinitrosalycilic acid (DNS) method with D-glucose as 175 standard (11). Microbial biomass was deduced by filtering the media contents through pre-176 weighed dried Whatman no 1 filter paper followed by overnight drying at 70  C.
177
Culture Identification
178
This efficient strain exhibiting ligninolytic activity was identified in a discrete study undertaken 179 by Rao et al (12) . Genomic DNA from freshly grown fungal culture was isolated by microwave 180 method which then served as a template for PCR with ITS 1 (5′-TCC GTA GGT GAA CCT 181 GCG G-3′) and ITS 4 (5′-TCC TCC GCT TAT TGA TAT G-3′) as primers. The amplified 182 product spanning 18s rDNA, 28s rDNA, 5.8s rDNA along with ITS1 and ITS4 regions was 183 sequenced and the ITS sequence obtained was then subjected to sequence comparison through 184 BLAST nucleotide search tool of NCBI. Low complexity filter was set and the sequences with 185 lowest expect value and maximal identity were selected.
186
Proximate Analysis
187
Five commonly available crop residues such as paddy straw, finger millet straw, foxtail millet 188 straw, little millet straw and barnyard millet straw were milled to 1-2 cm length, dried at a 189 constant temperature of 70±2 ºC for use in biodegradation studies. Crude enzyme produced by 190 9 the fungus through solid state and submerged fermentation modes was harvested on the peak of 191 enzyme production and exploited for treating the crop residues. The crop residues were treated 192 with the crude enzyme at 40% (v/w) and incubated for 24 hours followed by drying at 70±2 ºC.
193
The samples were then analyzed for proximate principles of NDF, ADF and ADL following the 194 method of Van soest et al 1991 (13) . All treatments were performed in three replicates. Proximate analysis was evaluated using PROC 212 GLM in SAS 9.3 software. Significant differences between treatments were determined using t-213 test at α value of 0.05.
214
Results
215
Screening of wild isolates for Ligninolytic enzymes 216 Oxidation of phenolics was indicated by the formation of brown to reddish brown radiance on values obtained in the current study were comparable to those produced by Bjerkandera sp in 253 glucose ammonium medium (15). This Lentinus strain also grew profusely in solid state 254 fermentation on wood chips, wood being the preferred substrate of this fungus (Fig 4) . Estimation of Proximate principles 257 All straws showed decrease in the Neutral Detergent Fiber (NDF), Acid Detergent Fiber (ADF) 258 and Acid Detergent Lignin (ADL) contents of enzyme treated samples irrespective of the mode 259 of fermentation as evident from the means of the treatments in Table 1 (Fig 7, 8, 9 ). On the 260 whole, NDF recorded 3.6% and 4.2% reduction in solid state (SSF) and submerged (SmF) 261 fermentation enzyme treatments. There was 5.2% and 2.9% decrease in acid detergent lignin in 262 SSF and SmF enzyme treatments respectively. Little millet, foxtail millet and paddy straw 263 exemplified statistically promising results while finger millet straw and barnyard millet showed 264 slightest response. In addition, it was inferred that solid-state fermentation was comparatively 265 significant to submerged fermentation. 
Estimation of in vitro Dry Matter Digestibility (IVDMD)
268
Accretion of digestibility was observed with both little millet and finger millet straws subjected 269 in the study. A maximum of 32% increase in digestibility compared to control was recorded with 270 little millet straw treated with enzyme harvested through solid state fermentation and 29% for 271 finger millet straw treated with the same enzyme. Enzyme produced through submerged 272 fermentation provided 14% and 16% increase in digestibility for the former straws respectively 273 (Table 2) . Negative correlation between lignin content and digestibility is evident from the 274 correlation coefficients -0.8 for finger millet straw and -0.46 for little millet straw. Augmentation decolorization apparent for high redox potential peroxidases production was displayed by few 290 isolates subjected in this study. The best isolate with this high potential for oxidation of RB5 was 291 studied to decolorize azo dye RB5 and anthraquinone dye RBBR autonomously devoid of 292 manganese. This strain designated as TAMI004 in the current study was relatively rapid and 293 competent in its action on phenolics and dyes. This prompted us to characterize this strain further 294 for its ligninolytic potential. Decolorization of Reactive Black started from day 3 and reached its 295 maxima after 5 days and complete decolorization was observed after 7 days. Similar pattern of 296 decolorization was also perceived with Remazol brilliant blue R, both dyes efficiently in 297 manganese independent reactions. The oxidation of diverse substrates investigated places this 298 enzyme in line with Pleurotus and Bjerkandera peroxidases (17, 18 and 19) . White rot fungi 299 typically oxidize natural lignocellulosic substrates through the collaborative effect of two or 300 more of these ligninolytic enzymes. Here, growth conditions strongly influence the production of 301 these enzymes from diverse eco physiological groups. We therefore studied the enzyme activities 302 14 of this isolate in solid state and submerged fermentation modes. Activities of ligninolytic 303 enzymes are reportedly affluent in solid state fermentation (20, 21) and likewise in our study, the 304 activity of manganese oxidizing peroxidase was exponentially higher in solid state fermentation 305 of wood than in submerged fermentation. In submerged fermentation, this manganese oxidizing 306 peroxidase activity was significant in the medium without manganese. Though manganese 307 oxidizing activity was predominant in media containing 0, 100 and 500 µM manganese, RB5 308 oxidizing peroxidase activity declined from 0 µM through 500 µM. This substantiates the 309 existence of two distinct peroxidases in media void of manganese and in media with more than 
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